including Blue Earth, Brown, CottonSortland, M.
soybean losses caused by this pathogen until it matures and dies. The rate at were estimated at 1.54 X 106 t in the which the nematode develops is highly Accepted for publication 7 May 1986 (submitted for United States (10). dependent on soil temperature (6).
electronic processing).
The SCN was first reported in Research pertaining to the effect of Minnesota in August 1978 in a soybean temperature on the development, i.e., the seven other counties in Minnesota and 17.6 C, respectively. He estimated the threshold temperature, the lowest was correlated with greatest infection sieve allowed collection of young female temperature at which the nematode potential. In a separate study, a nematodes too small to be collected on could complete its life cycle, to be 10 C.
nematode stain (1) was applied to roots the 60-mesh sieve that is normally used in Skotland (13) recovered second-stage, of infected soybeans after each day such studies. Material collected on the second-generation juveniles from soil during a 5-day infection period in 200-mesh sieve was washed into a beaker. held at 23 C, 21 days after inoculation of infection cones. Results confirmed that The suspension was sieved two more soybean roots. Four or five generations most infection took place after 3-5 days times through the 200-mesh sieve. were estimated to develop each year in (M. E. Sortland, unpublished) . The female nematodes in each beaker North Carolina (13). Ross (11, 12) first After a 5-day infection period, the were concentrated in 100 ml of water. detected adult nematodes 12 and 24 days seedlings were lifted out of the cones and Two 8-ml subsamples from this suspension after inoculation at 24 and 17 C, any adhering soil was rinsed off the roots were collected with a syringe, and this respectively, and estimated the threshold with tap water. The infected seedlings suspension was placed in each of two temperature to be about 14 C. Hamblen were transplanted directly into sand counting dishes. Because 16 ml of the et al (2) reported the presence of white (Mississippi River sand [97.5% sand, 100-ml suspension was examined, the females after 14 days at 28 or 31 C but not 2.5% silt]) in 10.5-cm plastic pots. Four numbers presented represent about 16% until 58 days at 14 C. Second-generation of these pots were embedded in sand in of the population that developed in or on infective juveniles were present after 22 each plastic tank container (26.5 cm deep the six root systems. The female days at 28 C but were never found at 14, X 22 cm in diameter with a 4-cm layer of nematodes were counted with a dissecting 33, or 35 C.
vermiculite at the bottom). Twelve of the scope at 24X. The female nematodes were The objectives of this study were to container units were placed in each categorized according to their stage of determine the number of days necessary Cornell temperature tank. This life cycle development: 1) immature with pliable for the nematode to complete its life cycle study was done at 15, 20, 25, and 30 C, body wall; 2) maturing with thickened, at different temperatures and to predict which represented the range of average hardened body wall (white female); 3) the number of generations produced soil temperatures that occur where SCN mature with gelatinous matrix; 4) mature during a growing season in Minnesota.
race 5 was discovered. Six plants selected with egg mass; and 5) mature containing An abstract of an earlier experiment has at random from each temperature tank eggs (brown cyst with eggs). Empty been published (14).
were harvested every 2 days for 16 days brown cysts were not counted because of starting 5 days after seedlings were unreliable counts that result when MATERIALS AND METHODS transplanted at 30 and 25 C and starting 9 "floaters" are not observed. This MATeR Ls AND METHODS 78and 11 days after seedlings were experiment was repeated three times, but Seeds of Hodgson 78, a maturity group transplanted at 20 and 15 C, respectively, in the first two experiments, the infection 1 soybean cultivar susceptible to SCN Mercury-halide lamps (1,600 lux) period did not take place in the containing pasteurized silt-loam soil.
provided light for a 14-hr period. The temperature tanks, so only results from conrtanng paysteurie slant-loamso soybeans were watered as needed, and a the third experiment are reported. were then vigorously kneaded 10 times in Eggs were produced after 20 and 18 days of SCN-infested soil on which the roota bucket partially filled with water. The at 25 and 30 C, respectively, after 28 days oftSCN-infested soybe ding whc taed. r resulting suspension was poured through at 20 C, and one cyst containing eggs was trimmed soybean seedling was placedm both a 25-mesh sieve (707-gm openings) present after 24 days at 15 C ( aFirst day observed, including 5-day infection period. The recovery ofjuveniles from pie-pan bFirst harvest day. extractions over a period of days showed C Not observed. that greatest recovery took place on the dEach value represents the total number of females, counted in two 8-ml subsamples, recovered in fifth day. This greatest recovery period each stage present on roots of 48 plants over a 16-day period of eight harvests.
Plant Disease/October 1986 933 inoculation of roots at 30, 25, and 20 C, respectively. This stage of nematode Consequently, this stage of the nematode respectively, than at any other time. One development was just beginning at 32 would be appropriate for control with immature nematode was recovered by days at 15 C (Fig. 1) . nematicides. If a postemergence nemaday 32 at 15 C (Fig. 1) .
Gelatinous matrix formation. More ticide could be developed with timedPeaks of maturing white female females with gelatinous matrices (stage 3) release properties that coincide with egg development (stage 2) were observed at were present 18, 16, and 26 days after hatch, nematode populations would 18, 20, and 28 days at 30, 25 and 20 C, inoculation of roots at 30, 25, and 20 C, increase slowly if at all. respectively, than at any other harvest
The greatest number of egg masses was 3mu time. Gelatinous matrices were not produced at 25 C, followed closely by 30
60-C
Immature produced by females at 15 C during the C. At these temperatures, the production 50.
K••
32-day observation period (Fig. 1) . of egg masses coincided with that of cysts _ 50-Egg production. The experiment with eggs. However, because more eggs T40 / ended before a peak was reached in egg were contained in cysts than in egg _0W mass production (stage 4) and cysts masses at 20 C, it appears that cool 30 containing eggs (stage 5) (Fig. 1) ( Table 1) . tests to the field are not always accurate),
50
the following estimations can be made: at The temperature requirementsofSCN estimated for one generation to occur 
